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(57) ABSTRACT

A shockwave probe transducer structure includes a shock
cup, a magnetic disc and a focusing module. The focusing
module includes a circular cover and a focusing member
installed between the circular cover and the shock cup. The
focusing member 1s consisted of a focusing bag or a lens and
a Tocusing bag closely coupled to each other. The focal point
of the shockwave of the shockwave probe transducer struc-
ture can be changed by simply changing the focusing
module 1nstalled at the front of the shockwave probe trans-
ducer structure, so as to overcome the problems of compli-
cated changing procedure and possible water leakage and
avoid the risk of damaging an expensive shockwave system
or jeopardizing the safety of people.

12 Claims, 7 Drawing Sheets
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SHOCKWAVE PROBE TRANSDUCER
STRUCTURE

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a probe transducer struc-
ture, and more particularly to a shockwave probe transducer
structure capable of achieving for shockwave lithotripsy.

2. Description of Related Art

Ultrasonic or shockwave detection refers to “the detection
of flaws 1n a human body or an object by low-energy
high-frequency ultrasound”. The high penetration of the
ultrasound or shockwave can detect a very thick object. In
addition, the shockwave detection using ultrasounds has no
harm on human body and i1s capable of determine the
internal flaws of the object immediately, and this 1s the major
advantage of the shockwave detection.

The general ultrasonic or shockwave detection adopts a
frequency from 1 MHz to 25 MHz, and basic equipment
requires an electronic signal generator or uses a transducer
(or a shockwave probe, a transducer of probe or a search
unit) to emit ultrasound or shockwave. The ultrasound or
shockwave 1s sent into a human body or an object by
couplings. The ultrasound or shockwave 1n the human body
or object may be deteriorated to a certain extent, so that
when the ultrasound or shockwave 1s transmitted to the an
interface of a substance, the ultrasound or shockwave 1s
reflected or transmitted, and the reflected or transmitted
signal 1s detected and analyzed to determine a flaw of the
human body or object and the position of the flaw.

In the ultrasonic or shockwave detection, 1t 1s necessary to
change the whole set of the shockwave probe 1n order to
change the focal point of a conventional shockwave probe,
and thus requiring a complicated changing procedure and
taking much effort and precious treatment time. Since most
ultrasonic or shockwave systems are connected to a water
filling structure and a complicated and high-pressure pipe-
line, water will leak easily or even damage the expensive
ultrasonic or shockwave system will be damaged 1t the
whole set of the ultrasonic probe 1s changed.

In view of the aforementioned problems, 1t 1s an urgent
and 1mportant subject for related manufacturers to design
and develop a shockwave probe transducer structure having
the features of changing the focal point of the ultrasound or
shockwave by a simple procedure and preventing water
leakage to benefit medical ultrasonic or shockwave equip-
ment users.

SUMMARY OF THE INVENTION

The present mnvention relates to a shockwave probe trans-
ducer structure comprising: a shock cup; a magnetic disc;
and a focusing module, wherein the focusing module
includes a circular cover and a focusing member fixed and
installed between the circular cover and the shock cup, and
the focusing member 1s consisted of a focusing bag, or a lens
and a focusing bag closely coupled to one another. With the
implementation of the present invention, the focal point of
the shockwave of the shockwave probe transducer structure
can be changed by simply changing the focusing module
installed at the front of the shockwave probe transducer
structure, so as to overcome the problems of complicated
changing procedure and possible water leakage and avoid
the risk of damaging an expensive shockwave system or
jeopardizing the safety of people.
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The present invention provides a shockwave probe trans-
ducer structure, comprising: a shock cup, including a hous-
ing, a first opening, a second opening configured to be
opposite to the first opening, and a fixed disc capable of
detachably sealing the second opening; a magnetic disc,
installed on the fixed disc 1n the housing, and having a shock
plate fixed onto a surface of the magnetic disc proximate to
the first openming; and a focusing module, detachably sealed
and fixed onto the first opening, and a gap filled up with a
medium being formed between the focusing module and the
magnetic disc, and the focusing module including a circular
cover and a focusing member installed between the circular
cover and the shock cup, and a portion of the focusing
member being extended and protruded out from the circular
cover.

Implementation of the present invention at least involves
the following mventive steps:

1. The modularization of the shockwave probe transducer
structure simplifies the complexity of changing the focal
point of the shockwave significantly;

2. The shockwave probe transducer structure 1s capable of
avoilding water leakage to prevent the expensive ultrasonic
or shockwave system from being damaged by water leakage;
and

3. The shockwave probe transducer structure 1s capable of
avoilding jeopardizing the safety of people when changing
the focal point of the shockwave.

The features and advantages of the present invention are
detailed hereinafter with reference to the preferred embodi-
ments. The detailed description 1s intended to enable a
person skilled in the art to gain insight into the technical
contents disclosed herein and implement the present inven-
tion accordingly. In particular, a person skilled in the art can
casily understand the objects and advantages of the present
invention by referring to the disclosure of the specification,
the claims, and the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The mvention as well as a preferred mode of use, turther
objectives and advantages thereof will be best understood by
reference to the following detailed description of 1llustrative
embodiments when read 1n conjunction with the accompa-
nying drawings, wherein:

FIG. 1 1s a cross-sectional side view of a shockwave probe
transducer structure of a preferred embodiment of the pres-
ent 1nvention;

FIG. 2 1s a cross-sectional side view of a shock cup of a
preferred embodiment of the present invention;

FIG. 3 15 a cross-sectional side view of a focusing module
ol a preferred embodiment of the present invention;

FIG. 4A 15 a cross-sectional side view of another focusing,
module of a preferred embodiment of the present invention;

FIG. 4B 1s an exploded view of a shockwave probe
transducer structure of a focusing module for generating
shockwaves 1n accordance with the preferred embodiment as
depicted 1n 4A;

FIG. 5A 1s a cross-sectional side view of another focusing
module of a preferred embodiment of the present invention;

FIG. 5B 1s an exploded view of a shockwave probe
transducer structure ol a focusing module for generating
shockwaves 1n accordance with the preferred embodiment as
depicted 1n SA; and
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FIG. 6 1s a cross-sectional side view of a shockwave probe
transducer structure combined with a control circuit in

accordance with a preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS OF THE INVENTION

With reference to FIG. 1 for a shockwave probe trans-
ducer structure 100 1n accordance with a preferred embodi-
ment of the present invention, the shockwave probe trans-
ducer structure 100 comprises a shock cup 110, a magnetic
disc 120, and a focusing module 130. The focusing module
130 turther comprises a circular cover 131 and a focusing
member 132 fixed and installed between the circular cover
131 and the shock cup 110.

In FIGS. 1 and 2, the shock cup 110 comprises a housing
10, a first opening 20, a second opening 30 configured to be
opposite to the first opening 20, and a fixed disc 40 capable
of detachably sealing the second opening 30, wherein the
shock cup 110 1s made of a watertight, airtight and durable
material, but the invention 1s not limited to such material
only.

In FIG. 1, the magnetic disc 120 1s 1nstalled on the fixed
disc 40 1n the housing 10, and a shock plate 50 is installed
onto a surface of the magnetic disc 120 proximate to the first
opening 20. If the shock plate 50 1s electrically connected
externally to the magnetic disc 120, the shock plate 50 will
be attracted or repelled according to the changing frequency
of the mput signal by the change of the magnetism and the
direction of the magnetic force generated by the mput signal,

so that the shock plate 50 will generate a shockwave 200
(see FIGS. 4B and 5B).

In FIGS. 1 and 3, the focusing module 130 1s detachably
sealed onto the first opening 20, and a gap 60 filled up with
a medium 1s formed between the focusing module 130 and
the shock plate 50. In addition, the focusing module 130
turther comprises a circular cover 131 and a focusing
member 132 fixed and installed between the circular cover
131 and the shock cup 110, and a portion of the focusing
member 132 1s extended and protruded out from the circular
cover 131.

The medium filled up 1n the gap 60 between the focusing
module 130 and the shock plate 50 may be water or a
shockwave transmitting medium mainly used for generating
the shockwave 200 by the shock plate 50, and the medium
filled up 1n the gap 60 between the focusing module 130 and
the shock plate 50 1s transmitted to the focusing module 130,
and then focused by the focusing module 130 and emaitted to
the outside.

In FIG. 4A, the focusing member 132 includes a lens 70
and a focusing bag 80 closely coupled to each other, and the
lens 70 1s disposed between the focusing bag 80 and the
shock plate 50. The lens 70 1s made of a material such as a
shockwave transmitting medium, so that the lens 70 has the
function of transmitting and focusing shockwave.

The atorementioned shockwave transmitting medium 1s
preferably silicone for convenient access and use, regardless
of 1ts being used for making the lens 70 or filled up 1nto the
gap 60 between the focusing module 130 and the shock plate
50.

With reference to FIG. 4B for an exploded view of a
shockwave probe transducer structure capable of generating
a shockwave 200 1 accordance with a preferred embodi-
ment of the present immvention, the focusing member 132
includes a lens 70 and a focusing module 130 of a focusing

bag 80.
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In FIG. SA, the focusing member 132 1s consisted of a
focusing bag 80 only. In FIG. 4A~4B or 5A~5B, the
focusing bag 80 1s consisted of a water bag, a silicone bag,
or a shockwave transmitter capable of focusing the shock-
wave.

In FIGS. 4A~3B, 11 the focusing bag 80 1s a silicone bag,
the focusing bag 80 may be made of silicone and integrally
formed.

With reference to FIG. 3B for an exploded view of a
shockwave probe transducer structure using the focusing
member 132 as the focusing bag 80 and 1ts generated
shockwave 200, the magnetic disc 120 attracts or repels the
shock plate 50 to generate the shockwave 200, and the
shockwave 200 1s transmitted to the focusing module 130 by
the medium filled up 1n the gap 60 between the focusing
module 130 and the shock plate 50, and focused and emitted
to the outside by the focusing module 130 which just has the
focusing bag 80.

In FIG. 6, the shockwave probe transducer structure 100
1s further combined with a control circuit 90. The control
circuit 90 1s provided for outputting a voltage wavelorm to
the magnetic disc 120 to control the magnetic wave gener-
ated by the magnetic disc 120, so that the shock plate 50
generates a shockwave 200.

Therefore, the amplitude or frequency of the voltage
wavelorm outputted to the magnetic disc 120 by the control
circuit 90 may be selected to adjust and control the magni-
tude or frequency of the shockwave 200 generated by the
shockwave probe transducer structure.

The focusing member 132 just having the lens 70 and the
focusing bag 80 or the focusing member 132 just having the
focusing bag 80 1s provided for focusing and emitting the
shockwave 200 to the outside. We simply need to change the
focusing module 130 including the circular cover 131 and
the focusing member 132 in order to change the focal point
of the shockwave 200.

The modularization of the shockwave probe transducer
structure simplifies the procedure of changing the focal point
of the shockwave 200, and the present invention further
avoids the situation of a water leakage to prevent damaging
the expensive ultrasonic system or jeopardizing the satety of
people.

The shockwave 200 as described in the foregoing pre-
ferred embodiments may be an ultrasonic wave, a sonic
wave or any shockwave 200 other than the ultrasonic wave
and applied in medical treatment systems.

The embodiments described above are intended only to
demonstrate the technical concept and features of the present
invention so as to enable a person skilled i the art to
understand and implement the contents disclosed herein. It
1s understood that the disclosed embodiments are not to limait
the scope of the present invention. Therefore, all equivalent
changes or modifications based on the concept of the present
invention should be encompassed by the appended claims.

What 1s claimed 1s:

1. A shockwave probe transducer structure, comprising:

a cup, including a housing, a first opening, a second
opening configured to be opposite to the first opening,
and a fixed disc connected to the second opening to
detachably seal the second opening;

a magnetic disc, attached to the fixed disc 1n the housing,
and having a plate fixed onto a surface of the magnetic
disc proximate to the first opening; and

a Tocusing module, detachably sealed and fixed onto the
first opening, and a gap filled up with a medium
between the focusing module and the magnetic disc,
and the focusing module including a circular cover and
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a focusing bag between the circular cover and the cup,
and a portion of the focusing bag being extended and
protruded out from the circular cover.

2. The shockwave probe transducer structure according to
claim 1, wherein the medium 1s water or a shockwave
transmitting medium.

3. The shockwave probe transducer structure according to
claim 1, wherein the focusing module turther includes a lens
closely coupled with the focusing bag.

4. The shockwave probe transducer structure according to
claim 3, wherein the lens includes a shockwave transmitting
medium.

5. The shockwave probe transducer structure according to
claiam 4, wherein the shockwave transmitting medium 1s
silicone.

6. The shockwave probe transducer structure according to
claim 3, wherein the focusing bag 1s a water bag.

7. The shockwave probe transducer structure according to
claim 3, wherein the focusing bag 1s a silicone bag.
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8. The shockwave probe transducer structure according to
claim 3, wherein the focusing bag includes a shockwave
transmitter capable of focusing a shockwave.

9. The shockwave probe transducer structure according to
claim 1, wherein the focusing bag 1s a water bag.

10. The shockwave probe transducer structure according
to claam 1, wherein the focusing bag 1s a silicone bag.

11. The shockwave probe transducer structure according
to claim 1, wherein the focusing bag includes a shockwave
transmitter capable of focusing a shockwave.

12. The shockwave probe transducer structure according
to claam 1, further comprising a control circuit operatively
connected to the shockwave probe transducer structure for
outputting a voltage wavelorm to the magnetic disc and
controlling the magnetic disc to generate a magnetic wave,
so that the plate generates a shockwave.

Gx s * o e



	Front Page
	Drawings
	Specification
	Claims

